Ovulation is a dynamic, orchestrated process set in motion by the midcycle surge of luteinizing hormone (LH) and culminates in the breakdown of the follicular wall and extrusion of the oocyte. This pre-ovulatory surge of LH initiates and synchronizes a series of biochemical events that result in the transformation of granulosa cells to luteal cells, changes in the steroidogenic potential of the transforming granulosa-luteal cells, expansion of the cumulus cells surrounding the oocyte, and changes in the extracellular matrix (ECM) at the apex of the follicle. Proteinases have been proposed to act to bring about changes in the ECM to allow expansion of the cells of the cumulus oocyte complex (COC) and degradation of the apical follicular wall. Indeed, there is a body of literature that supports a role for various proteinases such as the plasminogen activators, matrix metalloproteinases, cathepsins, and the ADAMTS (A Disintegrin And Metalloproteinase with ThromboSpondin-like motifs) in COC expansion and ovulation. These proteinases are induced after the LH surge, and administration of exogenous inhibitors for these proteinases results in a block of COC expansion and/or inhibition of oocyte release [1] . Despite this evidence, data from studies employing mice lacking specific proteinases (i.e., knockout models) have yielded little insight into the key players in the ovulatory process, potentially due to redundancy and overlapping functions of these proteolytic pathways. To date, the only proteinase that has been convincingly shown, using knockout mice, to play a role in ovulation and subsequent fertilization has been ADAMTS1.
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ADAMTS Family
ADAMTS1 belongs to a class of related secreted metalloendopeptidases that differ from many of the other proteinases, such as the matrix metalloproteinases, in their ability to bind to the ECM [2, 3] . The ADAMTS contain a metalloproteinase catalytic domain, a domain that shares sequence similarity to the soluble snake venom disintegrins, a central thrombospondin type I-like repeat that allows binding to the ECM, and a cysteine-rich domain with high sequence homology among the ADAMTS. The members of the ADAMTS family have diverse actions [3] . In the ovary they are able to degrade components of the ECM found in the COC, including degradation of proteoglycans such as aggrecan, brevican, and versican [1] . The ADAMTS have also been reported to control basement membrane remodeling during gonadal morphogenesis in Caenorhabditis elegans [4] .
ADAMTS1 in Ovarian Physiology
Female mice that lack ADAMTS1 are subfertile due to impaired ovulation, with mature oocytes remaining trapped in the follicles [5] . Previous work by Darryl Russell demonstrated that ADAMTS1 was induced by an LH stimulus, was found in mural granulosa cells of mice, and became associated with the ECM of the COC during the process of cumulus expansion [6] . Of particular interest was the finding that ADAMTS1 was localized at the ovulatory stigma [7] (Fig. 1) . These observations led to the proposal that ADAMTS1-deficient mice may be unable to process and cleave the proteoglycan versican found in the COC, a condition that may result in impaired ovulation [6] . This proposal, that versican cleavage was compromised when ADAMTS1 was absent, has been validated by the current report [8] of a study led by Hannah Brown in Darryl Russell's laboratory. In the present study, the authors confirmed that deletion of ADAMTS1 leads to subfertility. In mice lacking ADAMTS1, ovulation rate was reduced 77% and fertilization of ovulated oocytes was further reduced 63%. The authors assessed the morphology of these peri-ovulatory ovaries and observed that the normal thecal/ vascular invagination of the follicle wall did not occur. These regions of alterations in the wall of the follicle were associated with a failure in the cleavage of versican. Using a visually stunning tricolor immunofluorescent approach, Brown and coworkers [8] demonstrated that, in the COC, the localization of key components of the COC matrix, versican and hyaluronan, was abnormal, resulting in altered expansion of the COC (Fig. 2) . This morphologic investigation established that there was a lack of versican cleavage in mice deficient for Adamts1 during COC matrix expansion.
The present results [8] demonstrate that ADAMTS1 mediates the dynamic tissue remodeling of the follicle wall associated with ovulation, as well as the catabolism of versican required for subsequent degradation of the COC matrix to ensure successful fertilization. These studies by Brown et al., highlight the complexity of the signaling pathways induced by LH to bring about the changes in the ECM at multiple locations of the peri-ovulatory follicle that are required for successful ovulation of a fertilizable oocyte. They also provide insight into the paramount role that ADAMTS1 plays in these processes.
The present study [8] opens the door to further studies addressing questions about the mechanisms by which cleavage of versican in the COC changes the complex nature of the COC matrix to impact oocyte health, fertilization, and subsequent development. Likewise, the observation that versican directs the invagination of the thecal/vasculature into the basement membrane of the follicle raises questions as to how this occurs and highlights the role of versican in remodeling of the periovulatory follicle. 
